L INTRODUCTION
With the current trend of super handheld computing devices like the iPad, low power memory devices are necessary. Research has commenced to determine if nanotechnology can be utilized to achieve this goal. This includes the use of nanowires or nanoparticles to enhance the performance of memory devices [1] [2] [3] [4] .
Recently, ZnO metal-oxide semiconductors have been extensively investigated as channel materials for thin film transistors (TFTs). As a result, memory devices based on
ZnO is of interest [5] [6] [7] [8] .
In this work we demonstrate by TCAD a nonvolatile memory device with a ZnO film as the charge-trapping layer in addition to ZnO channel material with embedded nanoparticles that reduces the operating voltage. Figure 1 shows the basic structure of the memory cell simulated using the SynopsysTM TCAD tools. A Physics Based TCAD approach is used with key parameters modified to account for the new materials highlighted in table 1 [9] [10] [11] [12] [13] [14] [15] . The structure is stack of ZnO (channel) followed by a 5 nm Ah0 3 (tunnel oxide), 2 nm ZnO (trapping layer) and 15 nm of Ah0 3 as the blocking oxide. Ec _ -----,-.., 
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I -Erased --Programmed I . The values were taken from previously studied Si 3 N4 SONOS memory [16] [17] . Figure: 4 Left: Device structure with the nanoparticie within the trapping layer. Right: The band diagram of the ZnO layer with added quantum states
In addition the density of nanoparticles is also studied. 
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-With Nano Particles --Without Nano Particles Tunnel Oxide Thickness (nm) Finally these results show that nanoparticles can be used to improve current memory technologies and offer an exciting path for future nano-memories
